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Claims Listing 
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1 2. (Canceled) 
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3 . (Currently Amended) An antenna stru cture a ur ip_ri si 1 1^ : 

at least one antenna ele?tic:iit t I.Ik: at least one anUrnna element ha viny. at lea si one 
taper: and 

a symmetr ical Unite ground plane c un'plctl wilh the ;il least one antenna element; 


wherein the at least one antenna ele ment comprises a traveline, wave ante nna supporting a 
phase velocity urcaler than the speed ol liuht a ndThe antenna structure of- Oa i m I, 

10 wherein the taper comprises a linear profile, a linear constant profile, a broken-linear 

1 1 profile, an exponential profile, an exponential constant profile, a tangential profile, a step- 

1 2 constant profile, or a parabolic profile. 
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4. (Currently Amended) An antenna slruclurc co mprising: 

at least one antenna clement, the at least one antenna el ement ha vim. 1 , at least one 
taper: a nd 

a sym metrical Unite uround pl ane coupled with the at least one antenna elem ent; 


2 
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8 wherein the ai lea st one antenna element comprises a traveling w ave ;inicmia supporting a 

9 phase vel ocity greater than the speed of light and I he nntL ' nmi ii imetur e oi C l aim -!, 

10 wherein the antenna structure supports a cigar-like directional three-dimensional beam 

1 1 pattern and a butterfly wing-like directional three-dimensional beam pattern. 


1 | 5. (Currently Amended) The antenna structure of Claims 3 or 4 Claim 4, 

2 wherein the at least one antenna element is positioned at an angle from the symmetrical 

3 ground plane. 


1 6. (Original) The antenna structure of Claim 5, wherein the angle is about 90 

2 degrees with respect to the x-> y- and z- axes. 

J 7. (Currently Amended) The antenna structure of Claims 3 o r 4Claint I, 

2 wherein the at least one antenna element is coupled with the symmetrical ground plane by 

3 means of an unbalanced impedance. 


J 8, (Original) The antenna structure of Claim 7, wherein the unbalanced 

2 impedance comprises a coaxial cable. 


1 9. (Original) The antenna structure of Claim 7, wherein a first conductor of 

2 the unbalanced impedance mechanically couples the at least one antenna element with the 

3 symmetrical ground plane. 
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1 j 10. (Currently Amended) The antenna structure of Claims 3 or 4Claim I, 

2 wherein the symmetrical ground plane is disk shaped. 


11. (Canceled) 


12. (Canceled) 
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13. (Currently Amended) An antenna slmclure comprising: 

an array of al least iwo antenna elements, each antenna clement having.ai le:isM 
one taper; 

a symmetrical Unite mound plane: and . 

an unbalanced iinpedance for coupling the array oi al least two antenna elements 
with the symmetrical uro und plane: 


wherein at least one antenna element of the array comprises a I ra v e linn w; i ve a n t enna 
sup porting a phase velocity urealer than the speed o flight and 1 hea+ i i onna a true lure of 
Claim II. wherein the taper of at least one antenna element of the array comprises a 

14 linear profile, a linear constant profile, a broken-linear profile, an exponential profile, an 

15 exponential constant profile, a tangential profile, a step-constant profile, or a parabolic 

16 profile. 


14. (Currently Amended) An antenna structure comprising: 
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an array o.f at leasi two antenna elements, cayh.antcnna e lement having at least 
one taper; 

a symmetrica] Unite around plane; and 

an unbalanc ed impedance lor eouplmu the arrav ol' al least two antenna elements 
with the symmetrical around plane; 


3 
4 
5 
6 
7 
8 
9 
10 

1 1 wherein al least one antenna clement oi the array comprises a traveling, wave antenna 

12 su pporting a phase velocity greater than the speed of light and Th e ant e nna structur e of 

13 wherein each antenna element of the array supports a cigar-like directional 

14 three-dimensional beam pattern and a butterfly wing-like directional three- dimensional 

15 beam pattern. 


1 | 15. (Currently Amended) The antenna structure of Claims 13 or l4 <- : taif»-H-. 

2 wherein each antenna element of the array is positioned at an angle from the symmetrical 

3 ground plane. , 


1 16. (Original) The antenna structure of Claim 15, wherein the angle for each 

2 antenna element is about 90 degrees with respect to the x-, y- and z- axes. 


\ | 17, (Currently Amended) The antenna structure of Claims 13 or 14 4-l a i m 11 . 

2 wherein the unbalanced impedance comprises a coaxial cable. 
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1 18. (Original) The antenna structure of Claim 1 7, wherein a first conductor of 

2 the unbalanced impedance mechanically couples each antenna element of the array with 

3 the symmetrical ground plane. 


1 | 19. (Currently Amended) The antenna structure of Claims 13 or I4 (' l aim 1 1 . 

2 wherein the symmetrical ground plane is disk shaped. 

1 j 20. (Currently Amended) The antenna structure of Claims 13 or .1 4Claim 1 1 > 

2 further comprising a slow wave antenna to widen the directivity of the antenna structure. 


2L (Canceled) 


: f' : 22. (Currently Amended) An apparatus co mpri sing 
2 

3 a transceiver; and 
4 

5 an antenna structure for radiating ur capturing electromagnetic energy from or to 

6 the transceiver comprising: 
7 

8 al least one antenna clement havinu at least one taper, the taper comprising 

9 a linear profile, a linear constant profile, a broken-linear profile, an 

10 exponential profile, an exponential constant profile, a tangential profile, a 

1 1 step-constant profile, or a parabolic profil e: 
12 
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a symme trical disk shaped ..finite ground plane, the at least one antenna 
element bcinu positioned at an anule from the symmetrical disk shaped 
finite ground plane; and 

an unbalanced impedance Cor coupling I he at least one antenna element 
wiih.ihc symmetrical disk shaped finite ground plane; 


13 
14 
15 
16 
17 
]8 
19 

20 wherein the at least one antenna element comprises a travel i ng wave antenna support! ng a 

2 1 phase velocity greater than ihe speed ofliuht and The apparatus*)!' t-laim- 24. wherein the 

22 at least one antenna element supports a cigar-like directional three-dimensional beam 

23 pattern and a butterfly wing-like directional three- dimensional beam pattern. 


1 J 23. (Currently Amended) The antenna structure of Claim 3+22, wherein the 

2 angle is about 90 degrees with respect to the x-, y- and at- axes. 

1 j 24. (Currently Amended) The antenna structure of Claim 2 1 22, wherein the 

2 unbalanced impedance comprises a coaxial cable. 

1 j 25. (Currently Amended) The antenna structure of Claim 2 1 22, wherein a first 

2 conductor of the unbalanced impedance mechanically couples the at least one antenna 

3 element with the symmetrical ground plane. 
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